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PRESTRESSED COMPOSITE GIRDER, CONTINUOUS PRESTRESSED 
COMPOSITE GIRDER STRUCTURE AND METHODS OF FABRICATING 
AND CONNECTING THE SAME 



The present invention relates to a prestressed composite girder 
with steel plates, a continuous prestressed composite girder structure with 
steel plates and methods of fabricating and connecting the same. 



For prior art, there are a prestressed composite girder formed of 
concrete without steel plates, and a continuous prestressed composite 
girder structure formed by simply using bolts. 

FIGS. 1A and 1B are front and side sectional views showing a 
conventional prestressed composite girder 10 that is widely used. 

FIG. 1A is a front sectional view of the conventional prestressed 
composite girder 10. Referring to FIG. 1A, a concrete structure 10 
includes shear reinforcing bars and main reinforcing bars 20 r horizontal 
shear reinforcing bars 30 combining an upper floor slab with the 
conventional prestressed composite girder, and sheaths 40 including steel 
wires to introduce a compressive force to the lower end of the tensile side 
of the concrete structure 10. 

FIG. 1B is a side sectional view of the conventional prestressed 
composite girder. Referring to FIG. 1B, the sheaths 40 including steel 
wires are arranged across the conventional prestressed composite girder in 
a parabolic form, and sole plates 50 are embedded in the lower portions of 
the ends of the conventional prestressed composite girder to connect with 
bridge seats. 

The conventional prestressed composite girder constructed as 



Technical Field 



Background Art 



WO 2004/059089 PCT/KR2003/002826 



2 

described above is a composite girder that is configured to cope with both 
dead and live loads applied later by introducing a compressive force to the 
entire conventional prestressed composite girder using the steel wires 
included in the sheaths embedded in the conventional prestressed 
5 composite girder where the reinforcing bars are arranged. However, the 
conventional prestressed composite girder is formed of only concrete, so 
that the rigidity thereof is low compared to a steel structure formed of a 
steel and, thus, the clearance thereof must be greater. Accordingly, the 
conventional prestressed composite girder is disadvantageous in that the 

10 appearance thereof looks crude and it can not be applied to the a bridge 
across river, which requires a sufficient overhead clearance. Furthermore, 
the horizontal reinforcing bars functioning to combine an upper floor slab 
with the conventional prestressed composite girder must be removed from 
a completed structure, so that the conventional prestressed composite 

15 girder is uneconomical in that reinforcing bars more that those required for 
the conventional prestressed composite girder itself are arranged in the 
conventional prestressed composite girder. 

Disclosure of the Invention 

Accordingly, it is an object of the present invention to provide a 
2 0 prestressed composite girder, a continuous prestressed composite girder 
structure and methods of fabricating and connecting the same, in which 
steel plates are embedded in the upper and lower flanges of the 
prestressed composite girder, so that the rigidity thereof is increased, thus 
reducing the clearance thereof and, thus, achieving a compact and 
25 economical construction. 

Additional objects and/or advantages of the invention will be set 
forth in part in the description which follows and, in part, will be obvious 
from the description, or may be learned by practice of the invention. 

The above and/or other objects are achieved by providing a 
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prestressed composite girder, including shear reinforcing bars and main 
reinforcing bars arranged across the prestressed composite girder, sheaths 
adapted to contain steel wires arranged across the prestressed composite 
girder, sole plates placed at ends of the prestressed composite girder and 
5 provided with shear connecting members, and steel plates placed in upper 
and lower flanges of the prestressed composite girder and provided with 
shear connecting members. 

The above and/or other objects are achieved by providing a 
continuous prestressed composite girder structure, including upper steel 

10 plates embedded in upper flanges of prestressed composite girders, 
provided with shear connecting members, and connected to each other in a 
butt welding manner, lower steel plates embedded in lower flanges of the 
prestressed composite girders, provided with shear connecting members, 
and connected to each other in a butt welding manner, an upper 

15 connecting plate placed on the upper steel plates and welded to the upper 
steel plates at four sides thereof in a fillet welding manner, a lower 
connecting plate placed under the lower steel plates and welded to the 
lower steel plates at four sides thereof in a fillet welding manner, and an 
epoxy resin adapted to fill a gap between the prestressed composite 

20 girders. 

Brief Description of the Drawings 

The above and other objects, features and other advantages of the 
present invention will be more clearly understood from the following 
detailed description taken in conjunction with the accompanying drawings, 
25 in which: 

FIGS. 1A and 1B is front and side sectional views showing a 
conventional prestressed composite girder, respectively; 

FIGS. 2A and 2B are views showing the front cross-sections of a 
composite girder with steel plates according the present invention; 
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FIGS. 3A to 3C are a moment diagram and side cross-sections of 
the composite girder with steel plates according the present invention in the 
case of a simple bridge, respectively; 

FIGS. 4A to 4D are a moment diagram and side cross-sections of 
5 the composite girder with steel plates according the present invention in the 
case of an outside span of a continuous bridge, respectively; 

FIGS. 5A to 5D are a moment diagram and side cross-sections of 
the composite girder with steel plates according the present invention in the 
case of an inside span of a continuous bridge, respectively; 
10 FIG. 6 is views showing a method of connecting prestressed 

composite girders when a continuous prestressed composite girder 
structure of the present invention is applied to a continuous bridge; and 

FIG. 7 is views showing a method of connecting preflex composite 
girders in a welding manner using a web connecting steel plate. 

15 Best Mode for Carrying Out the Invention 

Reference will now be made in detail to the present preferred 
embodiments of the present invention, examples of which are illustrated in 
the accompanying drawings, wherein like reference numerals refer to like 
elements throughout. 

20 FIGS. 2A to 7 are views showing a prestressed composite girder 

including steel plates. FIGS. 2A and 2B are views showing the front 
cross-sections of a composite girder with steel plates according the present 
invention. FIGS. 3A to 3C are a moment diagram and side cross-sections 
of the composite girder with steel plates according the present invention in 

25 the case of a simple bridge, respectively. FIGS. 4A to 4D are a moment 
diagram and side cross-sections of the composite girder with steel plates 
according the present invention in the case of an outside span of a 
continuous bridge, respectively. FIGS. 5A to 5D are a moment diagram 
and side cross-sections of the composite girder with steel plates according 
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the present invention in the case of an inside span of a continuous bridge, 
respectively. FIG. 6 is views showing a method of connecting prestressed 
composite girders when a continuous prestressed composite girder 
structure of the present invention is applied to a continuous bridge. FIG. 7 
5 is views showing a method of connecting prefiex composite girders in a 
welding manner using a web connecting steel plate. 

FIGS. 2A and 2B are views showing the cross-sections of a 
composite girder with steel plates according to the present invention. In 
the prestressed composite girder of the present invention, a concrete 

10 structure 10, shear reinforcing bars and main reinforcing bars 20 and 
sheaths 40 including steel wires are constructed in the same manner as in 
the prior art, and steel plates 60 provided with shear connecting members 
70 are additionally included in the prestressed composite girder. In this 
case, the steel plates 60 increase the rigidity of the prestressed composite 

15 girder and the shear connecting members 70 function to combine the steel 
plates 60 with the composite girders and the floor slab. In this case, the 
steel plate 60 embedded in the lower flange of the concrete may be 
embedded in the lower surface of the lower flange, as shown in FIG. 2A, or 
may be embedded inside of the lower flange to protect the steel plate 60 

2 0 from moisture, as shown in FIG. 2B. Accordingly, the rigidity of the 
prestressed composite girder is greatly increased compared to a 
conventional prestressed composite girder, so that the clearance of the 
cross-section thereof can be reduced. Furthermore, the shear connecting 
members 70 functioning to combine with the floor slab with the prestressed 

25 composite girder are previously welded to the steel plates, so that it is not 
necessary to arrange reinforcing bars in the prestressed composite girder, 
thus eliminating the waste of excessive reinforcing bars. 

FIG. 3A is a diagram showing moments attributable to a self-weight 
when the prestressed composite girder of the present invention is used in a 

30 simple bridge. FIGS. 3B and 3C are side sectional views showing the 
arrangement of steel plates 60 in the prestressed composite girder when 
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the prestressed composite girder is applied to a simple bridge. The steel 
plates 60 may be embedded across an entire length of the prestressed 
composite girder except ranges extending from both ends of the 
prestressed composite girder by about 15% of a span L, which is scarcely 
5 influenced by a tensile force, as shown in FIG. 3B, or may be embedded in 
the upper and lower flanges of the prestressed composite girder across an 
entire span of the prestressed composite girder, as shown in FIG. 3C. 

FIG. 4A is a diagram showing moments attributable to a self-weight 
and an external force when a continuous prestressed composite girder 

10 structure is applied to an outside span of a continuous bridge. FIGS. 4B, 
4C and 4D are side sectional views showing the arrangement of steel 
plates in the continuous prestressed composite girder structure when the 
continuous prestressed composite girder structure is applied to an outside 
span of a continuous bridge. FIG. 4B shows the case where the steel 

15 plates 60 are embedded in the upper and lower flanges of the continuous 
prestressed composite girder structure in a negative moment range. FIG. 
4D shows the case where steel plates 60 are embedded in a negative 
moment range, as shown in FIG. 4B, and steel plates 60 are embedded in 
a range from a point spaced apart from a 3L/8 point to a right thereof by 

20 about 0.2L to a point spaced apart from a 3L/8 point to a left thereof by 
about 0.2L. By embedding the steel plates 60 in the ranges where 
positive and negative moments are greatest, the rigidity of the continuous 
prestressed composite girder structure is increased, so that the clearance 
of the continuous prestressed composite girder structure can be reduced. 

25 Meanwhile, as occasion demands, steel plates 60 may be embedded in the 
upper and lower flanges of the continuous prestressed composite girder 
structure across the entire length of the prestressed composite girder 
structure. In these cases, the positions of the steel plates 60 may be 
classified into two cases, as shown in FIGS. 2A and 2B. 

30 FIG- 5A is a diagram showing moments attributable to a self-weight 

and an external force when the continuous prestressed composite girder 
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structure of the present invention is applied to an inside span of a 
continuous bridge. FIGS. 5B, 5C and 5D are side sectional views showing 
the arrangement of steel plates 60 in the continuous prestressed composite 
girder structure when the continuous prestressed composite girder 
5 structure is applied to the outside span of the continuous bridge. FIG. 5B 
shows the case where the steel plates 60 are embedded in the upper and 
lower flanges of the continuous prestressed composite girder structure in 
negative moment ranges. FIG. 5C shows the case where steel plates 60 
are embedded in the negative moment ranges, as shown in FIG. 4B, and 

10 steel plates 60 are embedded in a range from a point spaced apart from 
the central point of a span to a right thereof by about 0.2L to a point spaced 
apart from the central point to a left thereof by about 0.2L. By embedding 
the steel plates 60 in the ranges where positive and negative moments are 
greatest, the rigidity of the continuous prestressed composite girder 

15 structure is increased, so that the clearance of the continuous prestressed 
composite girder structure can be reduced. Meanwhile, as occasion 
demands, steel plates 60 may be embedded in the upper and lower flanges 
of the continuous prestressed composite girder structure across the entire 
length of the continuous prestressed composite girder structure. In these 

20 cases, the positions of the steel plates may be also classified into two 
cases, as shown in FIGS. 2A and 2B. 

FIG. 6 is views showing a method of connecting prestressed 
composite girders when a continuous prestressed composite girder 
structure of the present invention is applied to a continuous bridge. In this 

25 method, a connecting plate 800 is placed on a bridge seat 90 before a 
plurality of prestressed composite girders are placed on the bridge seat 90, 
and the connecting plate 800 is welded to steel plates 300 embedded in the 
lower flanges of the prestressed composite girders at the four sides thereof 
after the prestressed composite girders are placed on the bridge seat 90. 

30 Thereafter, steel plates 200 embedded in the upper flanges of the 
prestressed composite girders are welded to each other in a butt welding 
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manner (see reference numeral 110) and a connecting plate 600 is welded 
to the steel plates 200 at the four sides thereof as in the lower flanges of 
the prestressed composite girders. The prestressed composite girders 
are completely connected to each other by filling a gap 100 between the 
5 prestressed composite girders with an epoxy resin, thus finishing a 
continuous prestressed composite girder. 

FIG. 7 is views showing a method of connecting preflex composite 
girders in a welding manner using a web connecting steel plate 400. The 
upper and lower flanges 1100 and 900 of the steel forms of the preflex 

10 composite girders are connected to each other in a butt welding manner 
(see reference numeral 110) in the state where two preflex composite 
girders are brought into contact with each other over a bridge seat 90. An 
upper connecting steel plate 600 is placed on the upper flanges 1100 and 
is welded to the upper flange steels 1100 at the four sides thereof. A 

15 lower connecting steel plate 800 is placed under the lower flange steel 900 
and is welded to the lower flange steel 900 at the four sides thereof. The 
webs of the steel forms of the preflex composite girders are connected to 
each other using the web connecting steel plate 400 at the four sides 
thereof, thus completing the connection of the preflex composite girders. 

20 Industrial Applicability 

As apparent from the above description, the present invention 
provides a prestressed composite girder and a continuous prestressed 
composite girder structure, which is capable of increasing the rigidity 
thereof, thus reducing the clearance thereof and achieving the compact 
25 cross-section thereof. 

Furthermore, the present invention provides methods of fabricating 
and connecting a composite girder and a continuous prestressed 
composite girder structure, which is capable of significantly improving an 
existing connecting method, thus increasing the construction efficiency and 
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stability of a structure. 

Although a few preferred embodiments of the present invention 
have been shown and described, it would be appreciated by those skilled in 
the art that changes may be made in these embodiments without departing 
5 from the principles and spirit of the invention, the scope of which is defined 
in the claims and their equivalents. 
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Claims 

1 . A prestressed composite girder, comprising: 

shear reinforcing bars and main reinforcing bars arranged across 
the prestressed composite girder; 
5 sheaths adapted to contain steel wires arranged across the 

prestressed composite girder; 

sole plates placed at ends of the prestressed composite girder and 
provided with shear connecting members; and 

steel plates placed in upper and lower flanges of the prestressed 
10 composite girder and provided with shear connecting members. 

2. The prestressed composite girder as set forth in claim 1 , wherein 
the steel plates placed in the upper and lower flanges are embedded 
across an entire length of the prestressed composite girder. 

3. The prestressed composite girder as set forth in claim 1, 
15 wherein, for a simple bridge, the steel plates placed in the upper and lower 

flanges are embedded across an entire length of the prestressed 
composite girder except ranges extending from both ends of the 
prestressed composite girder by about 15% of a span. 

4. The prestressed composite girder as set forth in claim 1, 
20 wherein, for an outside span of a continuous bridge, the steel plates 

embedded in the upper and lower flanges of the prestressed composite 
girder are embedded in a negative moment range extending from one end 
of the prestressed composite girder by about 10-15% of a span. 



25 



5. The prestressed composite girder as set forth in claim 1, 
wherein, for an outside span of a continuous bridge, the steel plates 
embedded in the upper and lower flanges of the prestressed composite 
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girder are embedded in a negative moment range extending from one end 
of the prestressed composite girder by about 10-15% of a span, and a 
range extending from a point of a greatest positive moment to right and left 
thereof by about 20%. 

5 6. The prestressed composite girder as set forth in claim 1, 

wherein, for an inside span of a continuous bridge, the steel plates 
embedded in the upper and lower flanges of the prestressed composite 
girder are embedded in negative moment ranges extending from both ends 
of the prestressed composite girder by about 10-15% of a span. 

10 7. The prestressed composite girder as set forth in claim 1, 

wherein, for an inside span of a continuous bridge, the steel plates 
embedded in the upper and lower flanges of the prestressed composite 
girder are embedded in negative moment ranges extending from both ends 
of the prestressed composite girder by about 10-15% of a span, and a 

15 range extending from a point of a greatest positive moment to right and left 
thereof by about 20%. 

8. A method of fabricating a prestressed composite girder, 
comprising: 

arranging shear reinforcing bars and main reinforcing bars across 
20 the prestressed composite girder; 

arranging sheaths containing steel wires across the prestressed 
composite girder; 

placing sole plates on ends of the prestressed composite girder; 

arranging steel plates provided with shear connecting members in 
25 upper and lower flanges of the prestressed composite girder; 

casting concrete into the prestressed composite girder; and 

introducing a compressive force to the prestressed composite 
girder by tensing the steel wires included in the sheaths after the concrete 
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is cured. 

9. The method as set forth in claim 8, wherein, for an outside span 
of a continuous bridge: 

the sole plates are placed at one end of the prestressed composite 
girder where a moment is not generated; and 

the steel plates arranged in the upper and lower flanges of the 
prestressed composite girder are embedded in a range of negative 
moments extending from one end of the prestressed composite girder. 

10. The method as set forth in claim 8, wherein, for an inside span 
of the continuous bridge: 

the sole plates are not embedded; and 

the steel plates arranged in the upper and lower flanges of the 
prestressed composite girder are embedded in ranges of negative 
moments extending from both ends of the prestressed composite girder. 

11. A continuous prestressed composite girder structure, 
comprising: 

upper steel plates embedded in upper flanges of prestressed 
composite girders, provided with shear connecting members, and 
connected to each other in a butt welding manner; 

lower steel plates embedded in lower flanges of the prestressed 
composite girders, provided with shear connecting members, and 
connected to each other in a butt welding manner; 

an upper connecting plate placed on the upper steel plates and 
welded to the upper steel plates at four sides thereof in a fillet welding 
manner; 

a lower connecting plate placed under the lower steel plates and 
welded to the lower steel plates at four sides thereof in a fillet welding 
manner; and 
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an epoxy resin adapted to fill a gap between the prestressed 
composite girders. 

12. A continuous prestressed composite girder structure, the 
continuous prestressed composite girder structure being constructed by 
connecting preflex composite girders in a welding manner, comprising: 

upper and lower flanges of steel forms of the preflex composite 
girders connected in a butt welding manner; 

an upper connecting steel plate placed on the upper flanges of the 
steel forms and connected to the upper flanges of the steel forms at four 
sides thereof in a fillet welding manner; 

a lower connecting steel plate placed under the lower flanges of the 
steel forms and connected to the upper flange of the steel forms at four 
sides thereof in a fillet welding manner; and 

a web connecting steel plate placed besides webs of the steel 
forms of the preflex composite girders and connected to the webs of the 
steel forms at four sides thereof in a fillet welding manner. 

13. A method of connecting prestressed composite girders, when 
constructing a continuous bridge, comprising: 

connecting upper and lower flange steel plates, which are 
20 embedded in upper flanges of prestressed composite girders in contact 
with each other, to each other in a butt welding manner, 

placing an upper connecting plate on the butt-welded upper flange 
steel plates and welding the upper connecting plate to the butt-welded 
upper flange steel plates at four sides thereof in a fillet welding manner; 
25 placing a lower connecting plate under the butt-welded lower flange 

steel plates and welding the lower connecting plate to the butt-welded 
lower flange steel plates at four sides thereof in a fillet welding manner; and 
injecting an epoxy resin into a gap between the prestressed 
composite girders in contact with each other and filling the gap with the 
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epoxy resin. 



10/540414 



WO 2004/059089 PCT/KR2003/002826 




10/540414 



WO 2004/059089 PCT/KR2003/002826 



2/9 

FIG 2a 




60 



10/540414 



WO 2004/059089 PCT/KR2003/002826 




10/540414 




10/540414 




WO 2004/059089 



10/540414 

PCTYKR2003/002826 




INTERNATIONAL SEARCH REPORT 



In T — :ional application No. 
PCT/KR2003/002826 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7 E01D2/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC7E01D 2/00, 7/00, 9/06, 21/00 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
KR, JP : classes as above 



Electronic data base consulted during the intertnational search (name of data base and. where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


KR 20-167491 Yl (Gwon Ogeun) 15 FEBRUARY 2000 


L8 


A 


KR 20-281088 Yl (Gwon Ogeun) 13 JULY 2002 


11-13 


A 


KR 2000-43063 A (Koo Minse) 13 JULY 2002 


11-13 


A 


US 4972537 A (Robert A. Slaw) 27 NOVEMBER 1990 


1.8 


A 


US 5867855 A (Sun Ja Kim) 9 FEBRUARY 1999 


1. 8 


A 


US 5978997 A (Stanley J. Grossman) 9 NOVEMBER 1 999 


1.8 


A 


EP 0350139 A2 (Kishida Hiroo) 7 NOVEMBER 1984 


1.8 


Y 


JP 5-34003 1 A(KawadaKensetsuKK)21 DECEMBER 1993 


I, 8 


A 




2-7, 9, 10 


A 


JP 1 1-158812 A (DPS Bridge Works Co., Ltd.) 15 JUNE 1999 


1,8 


A 


JP 2000-45227 A (NKK Co.) 15 FEBRUARY 2000 


1.8 



| I Further documents are listed in the continuation of Box C. 



| | Sec patent family annex. 



Special categories of cited documents: 
A" document defining the general state of the art which Is not considered 

to be of particular relevance 
"E" earlier application or patent but published on or after the international 
riling date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
" Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents.such combination 

being obvious to a person skilled in the art 

document member of the sane patent family 



Date of the actual completion of the international search 
06 APRIL 2004 (06.04.2004) 


Date of mailing of the international search report 
07 APRIL 2004 (07.04.2004) 


Name and mailing address of the ISA/KR 

^Hfe^ Korean Intellectual Property Office 

m ; 920 Dunsan-dong, Seo-gu, Daejeon 3 02-70 1 , 

^TSP^ Republic of Korea 

FacsimilcNo. 82-42^72-7140 


Authorized officer ^* 

LEE. Kee Wan &A\\ 
Telephone No. 82-42-481-5801 ^SgXZS 



Form PCT/ISA/210 (second sheet) (January 2004) 



